Little is known about the prevalence and correlates of deliberate self-harm (DSH) in children from low-and middle-income countries. We investigated the prevalence of DSH and its clinical and maternal psychopathological associations in Brazilian children (n=2,508, ages 6-14y) in a community-based study. Methods: Participants of the High Risk Cohort Study for the Development of Childhood Psychiatric Disorders (HRC) and their mothers were assessed in structured interviews. Current (last month) and lifetime DSH were estimated, including analysis stratified by age groups. Logistic regressions were performed to investigate the role of the children's clinical diagnoses and maternal psychopathology on DSH prevalence estimates, adjusting for potential confounding factors. Results: The prevalence of current DSH was 0.8% (children 0.6%, adolescents 1%) and lifetime DSH was 1.6% (1.8% and 1.5%, respectively). Current and lifetime DSH were more frequent in children with depression, attention-deficit/hyperactivity disorder (ADHD) and oppositional defiant disorder (ODD), even in multiple models accounting for demographic variables and co-occurring psychiatric disorders. Maternal anxiety disorder was strongly associated with current and lifetime DSH in offspring; whereas current DSH, specifically in young children, was associated with maternal mood disorder. Conclusion: Diagnoses of depression, ADHD and ODD were consistently associated with DSH, as was having a mother with anxiety disorder. 0 0 0 0 0 0 0 0 -0 0 0 2 -7 3 1 6 -1 1 8 5
Introduction
Deliberate self-harm (DSH) is defined as any act of selfpoisoning or self-injury carried out by an individual, regardless of motivation or desire to die. 1 DSH is one of the strongest predictors of completed suicide, [2] [3] [4] which is the second leading cause of death among 10-to 24-yearolds worldwide, accounting for 6.3% of all deaths. 5 Suicide is the third leading cause of death among youth in low-and middle-income countries (LMIC), accounting for 8% of all deaths among 15-to 29-year-olds. 6 According to the World Health Organization, 75% of suicide deaths worldwide occur in LMIC, which have limited resources to address the issue. 6 This personal tragedy also has devastating consequences for families and the community. 7 Community studies have demonstrated that DSH is a set of increasingly common behaviors beginning at age 12 and peaking at around age 15, which then decline by young adulthood. [8] [9] [10] Adolescents who deliberately selfharm are at increased risk for developing depression and anxiety disorders later, as well as for repeating DSH by 18 years of age. 11 It was also observed that individuals clustered into overlapping high-risk trajectories of DSH, other suicidal behaviors and substance abuse had high scores for borderline personality disorder criteria. 12 Youth DSH prevalence rates are highly variable, with world lifetime estimates ranging from 4 to 42% and 12-month estimates varying from 3 to 21%, depending on the instruments and methods used to assess suicidal behavior. 13 In 32 LMIC, the pooled 12-month prevalences of suicide ideation among adolescent females and males, respectively, were 16.2% and 12.2%. 14 The reported prevalence of suicide attempts by adolescents in LMIC ranges from 2.9 to 3.2%. [15] [16] [17] In Brazil, the few available studies show a prevalence of suicide ideation in adolescents ranging from 8 to 14%, [18] [19] [20] suicide planning from 6 to 10%, 20, 21 and suicide attempts from 5.5 to 8.6%. 20, 22 DSH varies substantially according to demographic, clinical and familial factors. Although suicide is more common in young males, 23 DSH is more common in young females. 10, 15, 20, [24] [25] [26] High rates of this behavior are also found in adolescents from lower socioeconomic groups. 24, 27, 28 These findings are not consistent across ethnic groups. 10, 24, 26, [29] [30] [31] [32] Furthermore, studies have shown a strong relationship between DSH and mood, anxiety, disruptive, substance use and eating disorders. 9, 10, 24, 27, 33, 34 Finally, DSH is more common among the offspring of individuals with psychiatric disorders. [35] [36] [37] [38] Despite the seriousness of the problem, little is known about the prevalence of DSH among children and early adolescents in LMIC or its demographic, clinical and familial correlates. No studies adjusted for the co-occurrence of DSH and psychiatric diagnosis have been conducted. More importantly, there is little information worldwide about suicidal behavior in children less than 10 years of age. In the present study, we investigated the prevalence of DSH in Brazilian children and adolescents as part of a large community-based study and explored the role of relevant clinical and familial factors related to DSH.
Methodology

Study design and participants
The High Risk Cohort Study for the Development of Childhood Psychiatric Disorders (HRC) is a large community school-based study of children aged 6 to 14 years from 57 schools in two Brazilian cities: Porto Alegre (n=22) and Sã o Paulo (n=35). During the screening phase, which took place on school enrollment day, 9,937 respondents were interviewed using the Family History Survey. 39 From this pool, two subgroups were recruited using a random selection (n=958) or high-risk selection procedure (n=1,554), which resulted in 2,512 subjects. Four subjects were excluded from the analysis due to missing data for outcome variables, resulting in a total sample of 2,508 subjects with an average age of 9.7 years upon recruitment (standard deviation [SD] = 1.92). Details about the sample and the methodological procedures can be found in Salum et al. 40 This study was approved by the ethics committee of the Universidade de Sã o Paulo (protocol IORG0004884; CONEP no. 15.457; project IRB registration no. 1132/08). Written consent was obtained from all participants' parents, and verbal consent was obtained from all the children. All children with suicidal thoughts were offered consultation with trained psychiatrists and psychologists and were referred to proper services for treatment.
Instruments and measures
Outcomes
Interviews were conducted at home with the biological parents. We collected parental reports about current (last month) and lifetime DSH using the following yes/no questions from the suicidal behavior items of the Brazilian Portuguese version of Development and Well-Being Assessment (DAWBA), a structured interview administered by lay interviewers 41 : ''Over the last 4 weeks, has s/he tried to harm or hurt himself/herself?'' and ''In his/her lifetime, has s/he ever tried to harm or hurt himself/ herself?.''
Demographic variables
Age, gender, socioeconomic status and ethnicity data were collected. We adopted the 2009 Associac¸ão Brasileira de Empresas de Pesquisa (ABEP) criteria for calculating socioeconomic status and then merged classes A and B into a wealthy stratum, C into a middle stratum, and D and E into a poor stratum. Ethnic groups were divided into a majority group, which included Whites, and a minority group, which included Blacks, mixed-race, Asians, Native South Americans, and people of unknown ethnicity.
Child diagnosis
Current child psychiatric diagnoses were assessed using the DAWBA. The responses generated a computerized diagnosis according to DSM-IV-TR criteria. Child psychiatrists evaluated the responses and confirmed, refuted or altered the initial diagnosis proposed by DAWBA algorithms. Diagnoses used for data analysis were: any anxiety disorders (separation, social or generalized anxiety disorder), major depression, attention-deficit/hyperactivity disorder (ADHD), oppositional defiant disorder (ODD) and conduct disorder (CD). A second child psychiatrist rated a total of 200 interviews from the study, which resulted in a high interrater agreement (k-value = 0.80, expected agreement = 54.6; rater agreement = 90.95). 40 Insufficient power prevented us from performing any analysis with specific diagnostic categories, such as post-traumatic stress disorder, obsessive-compulsive disorder, specific phobia, other depression, mania/bipolar disorder, other hyperactivity, psychosis or eating disorder. However, an 'any mental disorder' variable (present/absent) was created to encompass disorders included or excluded from the specific analysis.
Parental diagnosis
Current parental psychiatric diagnosis was assessed using the Mini International Neuropsychiatric Interview (MINI). 42 Analyses were restricted to mothers, because they represented the vast majority of the respondents (92%). We investigated the following categories: any anxiety disorder (panic, agoraphobia, social or generalized anxiety disorder), any mood diagnosis (the presence of a depressive or manic episode) and psychotic diagnosis. Insufficient power prevented us from performing analyses with specific maternal diagnostic categories, such as substance use disorder and ADHD. An 'any mental disorder' variable (present/absent) was also created to encompass any current anxiety, mood, or substance use disorder, psychosis or ADHD. In eight subjects this variable could not be computed due to missing data regarding psychotic syndrome (n=11) and ADHD (n=16). This discrepancy occurred because the missing data did not impact the 'any mental disorder' value if another maternal Rev Bras Psiquiatr. 2018;40(1)
Deliberate self-harm in children disorder was present, since it would have been tagged as ''present'' nonetheless. In cases where all other disorders were tagged as ''absent,'' the missing data prevented computation.
Data analysis
DSH prevalence rates were calculated using both unweighted and weighted samples for the oversampling procedure. For details about the HRC's weighting procedure, see Martel et al. 43 Logistic regression models were performed using the survey package from R, 44 taking school clusters into consideration and trimming the weights to fit into an interval between 0.3 and 3 to avoid the inflation of a few cases with too much weight. 45 Associations between DSH and child or parental psychopathology were estimated using three models: 1) bivariate associations (in which each predictor variable was considered individually); 2) multiple associations adjusted for demographic variables; 3) multiple associations adjusted for demographic variables and comorbidity (in which all predictor variables were considered simultaneously). Additional analysis stratified by age was also performed for children (6 to 9y) and early adolescents (10 to 14y). All significance tests were two-sided with a p-level of 0.05.
Results
The sample mainly consisted of white, middle-class boys. The most common diagnoses were ADHD and ODD, and the most common maternal diagnosis was anxiety disorder ( Table 1) .
Prevalence of deliberate self-harm in children and early adolescents
The lifetime DSH prevalence in the total sample was 1.6% (1.8% for children and 1.5% for adolescents). DSH prevalence in the last month was 0.8% (0.6% for children and 1% for adolescents). There were no significant differences in prevalence rate between the two age groups (odds ratio [OR] = 1.56, 95% confidence interval [95%CI] 0.8-3.05 for current DSH and OR = 0.86, 95%CI 0.47-1.57 for lifetime DSH).
Associations with demographic factors
The prevalence of lifetime and current DSH did not vary with age, gender or race. However, the chance of reporting a lifetime DSH episode was 70% lower among middleclass children than upper-class children. No associations were found between current DSH and socioeconomic status. Associations between DSH and demographic factors were similar between child and adolescent subpopulations ( Table 2) .
Clinical associations
Current and lifetime DSH were more frequent in children with major depression, ADHD and ODD, after controlling for demographic variables and the co-occurrence of psychiatric disorders. For both current and lifetime DSH, there were significant associations with conduct disorders in bivariate and multiple models adjusted for demographic factors, although the associations were fully explained by other diagnoses in multiple models adjusted for comorbidity (Table 3 ). Stratified analysis according to age-group revealed the same pattern of associations for adolescents (Table 4 ). For children, current DSH was associated with major depression and ADHD in a fully adjusted model, while associations with ODD and conduct disorder were non-significant. In children, however, lifetime DSH was associated with major depression and conduct disorder, but not with ADHD or ODD (Table 4 ).
Associations with maternal diagnosis
Mothers with anxiety disorders were three times more likely than those without them to report a current or lifetime episode of DSH in their offspring. Current and lifetime associations between offspring DSH and maternal mood disorders were found in bivariate models and models adjusted for demographic factors, although the associations were fully explained by other diagnoses in multiple models adjusted for the co-occurrence of other psychiatric disorders.
No associations were found for mothers with a psychotic syndrome ( Table 3 ). According to the completely adjusted models presented in Table 5 , with results stratified by age group, we can confirm that maternal anxiety is associated with lifetime DSH among children, as well as with current DSH among adolescents. On the other hand, maternal mood disorders predict current DSH, specifically in children.
Discussion
This study provides the prevalence rates of DSH, its clinical correlates and association with maternal psychopathology with in children and adolescents from a community sample. The current and lifetime DSH prevalences were 0.6% and 1.8%, respectively, with no significant differences regarding age, gender or race. The chance of reporting a lifetime DSH episode was lower among the middle-class than the upper-class. Major depression, ADHD and ODD were associated with DSH independently of co-occurring psychiatric syndromes. Moreover, maternal anxiety disorder was strongly associated with lifetime DSH in children and with current DSH in adolescents. However, maternal mood disorder was associated with current DSH specifically in younger children. Our lifetime DSH estimate was lower than that of a recent systematic review, which reported an international lifetime DSH prevalence of 12.2%. 13 It was also lower than rates in other LMIC countries, such as Mexico (3.1% lifetime), 15 China (2.9% lifetime), 16 and South Africa (3.2% in the past-month). 17 In Brazil, estimates of pastyear suicide attempts in 12-to 14-year-olds and 15-to 18-year-olds in Greater Sã o Paulo public schools were 6.7% and 10%, respectively. 22 Another study in the state of Sergipe reported a 6% suicide attempt prevalence in adolescents from 13 to 18 years old. 20 The differences between our findings and those of other studies might be related to: 1) our sample, which consisted of a mostly younger age-group; 2) different assessment methods (self-report vs. maternal report). However, like our study, U.S. community studies have reported a suicide attempt prevalence of 1.5% in children from 7 to 12 years old 24 and retrospectively estimated a DSH onset of less than 1% before 12 years of age, although this rate reached 4 to 5% in later adolescence, 10 which was higher than our population.
Although DSH is commonly reported as higher among young girls, 10, 15, 20, [24] [25] [26] some authors have reported comparable rates across genders, 9, 27 which is consistent with our findings. We found that middle class children have a lower risk than those of higher socioeconomic strata. Despite evidence that the socially disadvantaged are at greater risk of attempting suicide, 27 mixed results have been found in Brazil regarding this factor, 46, 47 including a positive association with income inequality. 47 Previous research about neighborhood influence on antisocial behavior found that increased economic distance between a child and his/her neighbors was associated with increased antisocial behavior, not only for poor children growing up among wealthier neighbors but also for wealthier children growing up among poor neighbors. 48 Our study focused on public schools, and it is expected that only a small portion of wealthier students would be enrolled in them. This small number of upperclass individuals, besides being affected by social disintegration, could also have higher levels of psychopathology or cognitive problems. Additionally, it is possible that middle class children have stronger religious affiliations, resulting in more meaning in life, which has been found to be negatively associated with suicide rates in multinational studies. In fact, the higher suicide rates in wealthy nations seem to be associated with less religiosity and meaning in life. 49 Results in the literature regarding ethnicity are inconsistent: some studies have suggested a predominance of DSH in non-Caucasians 26, 29, 30 ; while other suggest a predominance in Caucasians, 10, 31, 50 and others, like ours, found no racial differences. 24, 32 Very few community studies on DSH have reported clinical correlates and adjusted for the co-occurrence of psychiatric diagnoses. Mood disorders (particularly depression) have been consistently associated with DSH, while anxious and disruptive disorders have shown conflicting results. Gould et al. 24 found associations between adolescent suicide attempts and mood, anxiety and substance abuse/dependence, but not with disruptive disorder. Nock et al. 10 corroborated the association with mood disorders, but found mixed results regarding anxiety and impulse control disorders. In longitudinal studies, DSH incidence Deliberate self-harm in children during adolescence was independently associated with depression, anxiety, antisocial behavior and a high risk of substance use. 9, 27 In a follow-up study of a clinical sample of individuals with ADHD who were initially assessed at 4 to 6 years old, it was found that they were at increased risk, relative to matched controls, for meeting depression criteria and attempting suicide by age 18. 34 Our results align with previous research indicating that developmental trajectories involving a high level of disruptiveness are more consistently associated with lifetime self-harm than those with a high-level of anxiousness. 51 It is also important to point out that suicidal behavior is a criterion of major depression, which could inflate statistics about its co-occurrence with DSH. Additionally, clinicians are more likely to ask about DSH in patients with other depression symptoms, and our results highlight the importance of actively inquiring about both internalizing and disruptive disorders, especially in children, who are less likely than adults to seek help in the year prior to the onset of suicidal behavior. 1 Previous studies have found associations between a wide range of parental mental disorders (such as depression, anxiety, substance abuse and antisocial personality disorders) and increased risk of lifetime suicide attempts by offspring. 35 Our results align with those of other LMIC studies, which found parental anxiety as the only familial psychopathology independently associated with offspring lifetime suicide attempts. [36] [37] [38] However, reverse causation cannot be excluded: qualitative research indicates that parents can react with anxiety, shame, anger, guilt and depression after discovering DSH in their children. 52 Some limitations warrant consideration. First, due to its cross-sectional design, it is impossible to determine the direction of the relationship between DSH and maternal psychopathology. Second, evaluating only children who are being enrolled at school by a biological parent overlooks high-risk cases, such as adopted children and those avoiding, or being kept from, school. Finally, parental reports of psychopathology may either overlook covered self-harm behaviors or be influenced by overanxious parents who tend to overestimate symptoms in their children. Nevertheless, this study has certain strengths that should also be noted. First, the inclusion of young children from a large community sample fills a gap in DSH assessment in school-age children. Second, the use of a structured clinical interview to assess psychopathology with both children and mothers allowed us to assess psychopathology in a structured way, which is lacking in the current literature. Finally, our analysis included covariation for both demographic factors and co-occurring psychopathology, investigating both univariate and independent associations between maternal psychopathology and DSH, which fills a gap in the LMIC literature.
We conclude that DSH is an important problem in children and adolescents. Diagnoses of depression, ADHD and ODD are consistently associated with DSH, as is having a mother with anxiety disorder. Our results are relevant for clinicians and policy makers, since they reinforce the importance of a more comprehensive evaluation of DSH in children with the aforementioned mental disorders and since DSH is closely associated with suicide. Future longitudinal studies will be important for investigating the role of DSH as a predictor of psychopathological trajectories, which can facilitate the development of interventions.
